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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for producing a crystal article, capable of 
inhibiting the generation and increase of a supercooled region and capable of growing an uniform 
crystal. 

SOLUTION: This device for producing a crystal article is provided with a crystal growth oven 
which has a crucible for receiving a raw material, a heater for melting a raw material received in 
the crucible and a moving means for relatively moving the crucible to the heater, and is used for 
cooling the raw material melted in the crucible and thereby growing the crystal. Therein, the 
improvement comprises detecting the generation of latent heat from the temperature change of 
the crucible or heater or the change of a heat flow speed, determining the speed of the crystal 
growth and the position of a solid- liquid interface, and controlling the lowering speed of the 
crucible or a temperature distribution so that the growth speed is a prescribed value. 
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^amt'SEX'Xvi^o. ^^\z^ ^mMMifi±\z^is. 
^mm^i<:^t€^ii. ^K^iyrcmmfm^zn^-o 

SffiCC)P®5^1 0inmgS^O«^lCl4, i^ft«)itM*- 

©1?, %^tird^m\zmmm<D^-^^^\^^t.\^^'^ 

[0 0 8 7] ±3(!Ebfct^o. s-c^ta^Tjiiciaco®^ 
x^^iji. ^corcib\z\wrf\z^'t^iiS&3B!m^^'t 
[0 0 8 8] (5) ms^^oM^tmsmm 

[0 0 8 9] :iF^<Dim\Z^^i^^i^^K^^ 

^«^^@Bab, msM^^m\z^^mtoms}^^ 
\z. m^mtF^Mm-r^^ti^x. m^x(Dmm^ 
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[0 0 9 0] i^SB£^m^^e'5:='(Sis^{3^a 

[0 0 9 1] ^O)^o1s.fm^-t^rdsb\z\t. 
[0092] 03 IC^Ufc J; 5 7S:-7^'f 7. t 

mftm 1 0 Lfs.^. i^j t . , ~ t , . ^t-©Bo^o(f 

[0 0 9 3] (6) ii!tm** 

<Do%^}>^f3i<t.%-'-:fjmmiz.'^y-^)v (Ta) xfi/s: 

[0 0 9 4] MS0DS!fi£3^^^:bT«, i!SHmgtl-X« 

[0 0 9 5] i^\z^'Dmzi^m^ 

€ri3gbJ;^tbT*)> i^S^P®l«il 5 0 O'CfiLh 
[0096] 1$^<Dl^7JmfiVl'Pii7.\zmi^fM^ 

-5. ii^^ifi. zLcmm-^yism^mmmm^Xy-^Xy 
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[0 0 9 7] dCT, -«»5;^«>^0«fig,lw^t^iTlft 
^-5. S!$®t*fi. Bli \ \zm-^o\z^<oms.^2 
:l^mm.bl. 5 2<DJ^85 3*j§^U ■fi6^54^«BE 

20jWjSS5 3, 5 4©MTitTjl?^$tl'5o 
JO [0 0 9 8] b*iU ail5^iB^O;i!fXlCj;§5!li^©JS 

-ie^w^oym&^n^rzjsbxz. 012 ti^-r j; a ^ 
=^7.^wmm^^^ti^^t.i)^^^o z.n\i. pm\z 

^z^TM 5 5 Of*3SPtC 2 2fc©PgiS 5 1 1 5 2 S^tU. 
V— 7.^5 5(D^lC^«3 2iSm-fibf\m&S 2 
Orta5-e> ^iHS 1 1 5 2 t U - Hi^3 3;5t^SnT 
(/iSo U-m3 3l3^«**3^ltSfcfSSim^Sffi 

(,i(Db^T.$^?>fiEliil§^<Jf©;^l?llfeSMl;iJil^. ^»3 

2 1 u - Hissi 3 3 o^msmmm^. u - Hi»©iSEa# 

J|S^5 6 t^i»3 20*i5^l;ij:t?T^$n-g)dl, fe'c 

5 3 (DWSM<^M^'^^^^tl^'> 
[0 0 9 9] v'-T.WS S!l5^ffl^{:iMl^Tiiii 

[0 10 0] ^(DrcLisb. :^m^mT*ii. im^t.m± 

[0 10 1] 15 0 o'c^xtoywu^^h-D^imf^W^'S: 

IggWM^a^FOl 5 0 0'CTHF;tfX{ClSIUT, 

[0 10 2] 
[^2] 
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Ta 


29 9 6t: 


0. 0 0 22mia/'B 


0. OOOSmm/B 


Mo 


26 1 or 


0. 0 0 1 7nim/B 




Pt 


X7 7 2r 






A1«0. 
09 9X) 


205 or 


3X/B 




AlsO« 
(5 5X) 









[0 1 0 3] ^2*^^, Tai:Al»0» 099%) 
n-5'>-Xl^«jt*tU Al^a 09 9%) €r^^ 

(JISC1 6 02 (1 9 8 1) S*S®©^BX«RT? 

[0 104] (7) ms^aD^s 

tiTti, ^«t*<D->-X^B5tU-|*^fI5©^^*^5 0 0 

[0 10 5] ■^<b\z. i^#TOt;'j-m^5 0 0'C£; 
Tlc^f-Sfeje)!;:, ^Wi^t.m^om^^ o o 

[0 10 6] :^^moym}zwmmmmi. pm^M^ 
=}- \ ynis^ est 0 mr^feo^ y >i>^m^WMiii^t^ 

CO 1 0 7] ^■::>\mii^^fs.^f^W}-r^m^\zmmi^ 



[0 10 8] ±Md:^mm\z^iTii. m^\f^^<of3i 
(DmSi^z^'5mw!i<Dftt>^^v - \^mxmc:r^ z. 

20 [0 10 9] (8) ^-f-i*;^;!/- 

nm-^ ^wm^wo mt'kjb\zW'^^wm^(r>'y -i - 
\zm.\^^sm/^(Dmm^iim!&py^^Mxmb. ^pjm 

[Olio] ^otios^bS:«H5rrsi'«, nsv^aa 
m^tirz.j-\>nm^&z^z.f\rzmBix. m>m^ 

^(Dtz.^. *^MfiP^ (5^V>/W (5^-\'>>''^ 

mi<r>m^\z^^^-x.^ z. t-ifih^tz^ 
[0 111] ^n^<Dmt^^j-^yn<D9V^K>m'^ 

A 1 2 O. O i 5 5 y '^iSvT.OMmfili 4 5 Srife 
11:7 U-A 4 8 ^ >i?2:ffl 

[0 112] --fs. i^-y.^mi-^=y-7M-my)9Vt 

iai40cfc5{C, ^lr4 6S:^ie)^^iitXd^*l 
50 l.iJi^lCHjtbifcAl.OaOi^^fe-fe^S-yd'-^^^T. 
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4 6$:^H4 7Tftti;So Ud^U ^684 7 SrfflVi-lxh 

[0 113] z.nizmyX:^^<mm-r^\t. mw^o^ 10 

■:3m©7L*rS:MbfcP3^M©7'f-F7.;k-4 2tU 
-maiU U-mtR^J^7'f-l<7.;P-4 20 

(0 1 1 41 WiL. 'f-^ynnifiti-i^y^'^Wk-^ 
[0 1 16] dSS^Ml) 01 

<£vim20!)^ «gia^ tc^vten, ^-n^naot 
#^^^-r. 016 ro^aii-5-^i^)ica5®M9iss!Be 

[0 117] 016 lC*3ViTx 1 a 1 1 bti-en^tl^ 
1 t^2C!)t-^^-. 2ai:2btamii:B2®t— 5^ 
sti^^f^. 4f4'5)^l^l^l::Ane.ti;'yE 

9(ii^aw©i5lf, 1 otiJ^iSfflgia^, mi 

A\ i5ji»^> i6fi^^P^>i?-b. \i\mm.u-^ 

[0 118] \A\t7.'TZyV7M<J>^MA^^fSyi>%'^=f' 
^yiW 4t4. M 6 ^LTS^P 1 7d^e 

*Sl;:§l*^5^^>/N*i^oj£*{ii . 3 3 x 1 O"' P a 
~1.3 3X10-*Pal'«fcn'5. »f^l5«*^ 
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1 a 1 1 \i\-tti-i$^ymis^^isy)^ -tn-^^nom 

i!i2a, 2b«tUTji«r^;it-e^-r-5o 

%^\ytzmVc^-^-\ a> 1 b[*g{c:Bd^»tl/£:-5-S> 
{^3fC$iSttCj;^i:#^$n-5. «^li3t33g||cDIB3N- 
4a:K*BU^«'^*— ^>^®^Sd^&Ji*o -S^t^Sf^ 
y •y'ft::^;V'>"5 AO J; ^^aoi^dtAti^ti 

TV^-So $ e \Z^(nViZ\t.^'D\t 3 Sr^^3^^ 7 *1 

Wffli^^n. -S)t3fS3di±T^ib-r-5o 

[0 119] ^gfH*:T?fe-5t-^-la. 1 6 ttaStJO 

1 i;6^?>^u;tf&a83:, ®pn;p:/i 2^UT. gfE 
i^l 0F«gtci?^L3d^7©i^SMUi&5J65a^ 

\m^^Wi^i^)vv^\ 2^^?^6-efSRW-r^;it 

[0 12 0] Sot^^lc^7lcfi®^yii§§<hU 
TCDH&^l 8*ijl$nT*50, ■e©^fe^s-&-pa3a) 
JSIC^UT^O, S'3lf3©Jis©4»'i>oMS;55S!lS'T? 

[0 12 1] ^Jk\Z. ±l3«fefci)^6^SilS©iM^{3^Vi 
[0 12 2] k-^'-l a. 1 bl;:m*/&^^$ 

^■:?iS3dm»e)e)tiF^ocaF2 0.fc'5>aj^4 

-h9-l:iS!!(^b^5rr'5ST?. t-^'-la, 1 bO/l-? 
^{f3C!)licSin:i5tD#;te.*T:fc«im**l 81:i<J;c>T -5 

:3«3®iis©ss?*^a!i^$n. m&^'t\tdm.7'-^\x 

SSJtSI 9^UTftHaim6ir3iie.n. ^-^tiSOM 

[0 12 3] %\^. ^:?tS304''L-fiDMS*^Sfe^^ 
MT^ViJ^> BPt,^^(33O^tiM^fti8^^±l-iac0 
ft(RBlgM6dit-:^-l a©®ll2 
ii? atdt-^'-l aC!)m***iiP$-&'5J;^irJ&^€:ai-r 
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•r. 

[0 12 4] ^■Diisaym^^m^mzaomm^^ 

-5oS3©§|#"RfjigatO. Imm 

[0 12 5] i^^^-mmi^-^n^t. mm4^^-:>\i 

3©MSlcig50 (a) iTf^etiS.k'5;^ 

^jmiih^n-rmAO) (b) ©<fc5n;*c#^. m^mm 

*/jN^?<T?^-£>o gfJO^StUT. ^Jt llCfeliT^ 
[012 6] J;0»*b<«. i^Sfi£«difft>n. 1^ 

m\z^-oT ^-DiisoMmMStm^^^izao^im^ 

WMmi^^±\z&<j>mi^t:^-p. 
[0 12 7] 'A\z. m5<D (a) (DnMt2<Dmmzx 

®?S|fffiOf4:ScD^*^tcJ;t>T> ^^fi^giiS (Ah 
/At) S:**-?). -toi^:^, hVi^^a^^o^m^^'::> 

imi3\z?^mm^^miit:tiiu ^-^mi^n-mm 
tM<-r^o mz^^^^oMm)^^-::>m\^r^mm^ 
rfjs<fsi-:>rcm^\z\t^^\^\^'rvm^&&< vx. 

[012 8] :i(D^o\ZVX. mit4mx^rzi^f^^ 

^mfj^j-t^o ^^^^ mMtsxm&^-^om. (Ah 
/ At). if)^tvx\^^^f}\ cini33ea®«^^T?«6-5<D 

tS|$?&^f|i!l?f«^1?*<5*is t 3tftt-5-:Pli3©?l# 
[0 12 9] SEf-fi^ SotfSl^CD^MM^ffill;*^^)^ 
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[0 13 0] ^fi©^M2) 01 7«, i^^\Z^^m 

[0 13 1] ^mmi(D^mx\t. m^i)^m\::r^ 
t^\zm^-r^^^z^^msLt^<D^=&m^vj;^ ^ t 
vx%. ^■:^\toMW}tmzmmmrft^^\z. 

[0 13 2] c:ni'**bT. :^im^<DmmiX\t. ^'D\i 

ffl(3DRM2oic:ii*«*#i8^i£g-r^o wc. wmim 
m:r^b^\zmssmm<rm&iis^wm^xws. 

^^8e>s z. tdn?#§o 3 om^^s^trr-s a:. 

±#$-&-?)o ;:nirJ;D. itt-tcSS© (b) 

[0 13 31 Jjc^^ia*. ®fiSI85£ffl©RlSf2 0^ 

SOlf3<i:t-:5'~l atoraro^p^l-ifAbfed^, ^ 

<f4, ms^sxdsmm\ztmii^<r>fh¥c (^^) 

Tt)i(.ic t-^'-l aXtil blClffl^m*!- 

[0 13 4] (S^6©^^3) lai 8J4. 2fc^?9{r^5il 

[0 1 3 5] 01 scD^fiTtt, g^^>;tic:4Scl*«Si!th 

moyi&2 1 «rSlt. ^2 1 ^UTM4mmt1-2 2T-5 

^{C3C[)msES:!i^-r-S)o *-/j?>^i^;o^6*ffl$n 

^l©fi^:tf7.dtS^iMti-ffl©^2 llw#^Ui*5:t/iJ;5 
\Z. t-^-1 a^:SE2 10lEiai*3tiGia^-S. ■s-p 
JS3CDii*!&iai^^«J:^»-> »^1*1 Stt-^- 
1 alCli/jNT^^Mtten^, -5C?ti3di^2 l^&^e.^- 
^^.tplC^^TVi^. 

[0136] wMw>m^2 2Tm^-^tiTzmmt.ws^ 
a6i3^i6.n. «&jBUfc^6©^®i, 2ti^^{3»-^ 
m^n. -&^t^30?i^Tt-Ms&&i^Ji9$ti^o 

[0 13 7] (Illi©^^4) la 1 9 A, 19BJ4, 
50 tb^. SfltitKH-*ffl<'^'^ SOlfWlSoiiSlSri^ai 
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[0 1381019 A. 1 9B(DSMTia. -5^1^3 0 

4SdH«»ffl®«5 1lC*-Jl?>di#*U 
S:?(f30!)MS^S!l^-&":5feOT^2 l <Z)ift«tll-«v 

[0 13 9] msmwis) 02 ofi, :^^miz.^^m 

^ (7) *i^@tg#ti©lSiSy (t) *^«?)T, SISIf- 
®#ifi©fc-i?'-MS*^S^^ t J; >9 iSSfigiSJ^ 

[0 14 01 ±IBSfei*fe^raB'>^fcct5(c. jg[?&^J^ 
[0 14 11 02Of;:3-rJ;5lc> t-^-ifimt:: 

^■^n. #/r<Dt-5'-la~lgl^^2a~2g 
di5l0#lte.n. ®IS2 a~2 s\tm^M:6 j;^T 

msb^^\z.fm-^^^o ^^>f-^ t-iS'-i t-5^{^3 

<kODrBlfC(3^«*#l 8/?>iJfA$nTVi^. 5^V>A31 

mi'mo>y y > <Dmrm i s dii^^^iciRo tti^n 

$6>tC. |^«^1 8&^0ffiUT(.i^77>i> 
tt. ^®c##l^2 5lCH5t^nT*5C>. ^^1 S\t 

[0 14 21 !feS^^^|!&*§t?^CJ:SSg^lSA 
il6;5^6.S&®c*#PI«a»2 5lCjg^it±l$*T^^l 8 

-le) ODfiSSrTtf. @?g#®#jfi<:^?iS[^S3^:'^^ 

< vxm^^^jMf^^v^ m}^<Dmm.oM.m\z.mm 

[0 14 31 H?|^^#jfi(Dtaa&^i5;5i3i®i^M 
@«£IM©±T («^;^fil dt l e) © 



[0 1 4 41 :*:j^^-Cfi> ±T5Jtl75^«?>H 8 ^-5:3 

aojeu^s, ^•:3tf3CDfiii^ic^0^fce^ (^'Fias^) 

10 [0 14 5] £th, i^mi\z^^m&m^\^i^'^^ ± 

x(Dmmm\z^^^xmm(Dwm^mms^x^^<Dx 

-fU0\:i—^-i)^f3i< mtwaz^r^xmufom^^^ 
•f^oTfe<fcVio ^^\z. mmoM^K>\z^i^m^^^ 

[0 14 6] mmz. :^^\z^^mmt^ 01 90 

(a) \Z^Vt:i^ofS:f^Xi7m'P^ ^OtfO/Sd^Rtt 

[0 14 7] fiujiqiufccfc^i'^ :^nm<Dm(Pwm 
1 ~ 5 \zjinit. m^m^dmtim^vfsAi s^s© 

S*ted4^e>tl'5o ^9^m\Z^^^^MSi.WS^\Z 

sff ^vxmkT^^iiii^ntts.^o 

[0 1 4 81 X, ^OD^K. ^«:*^i^jl4M^th-^;V^ 



[0 14 91 (^imm6) 02 1 

5)S^ffio$Si^M45^-r. ^*«)^^1401 etc 
U^^iiR UT?* 0 > 0 1 6 tl^ U«J55^l-»3:|^ 

[0 1 5 01 01 eoiiB^i^-s^fa^ t-^^-i a 
40 (mm\z. 1 a <fci§m/tRfSiSiJM 2 0 sristt. 

8S:®SVtfcJ^-e*'5. 

[0 15 11 t-iS'-l a-X^^Xytzmt^ WmS^ 
® 2 0 ^mb. -ecDRfS! 2 0 O^^*^ ^J^^ 1 5 
a:*S5^^>>''^14S^bT. f«d;:^icij[lti$ns. 
€er)T, flgai|5tffl©Rte2 Oa)rtffi!lt^tc:RDf*l't6> 

[0 15 21 t-^-ia, 1 6 lc:m:*;&^#i5S&^tu -5 

5/7 -r-ssTJ-eom&^fiyt^En*. mj&t+^jfiiswu^ 
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[0 15 3] t>U ^■Dii(Dfp'b<DWm}imh1&^^ 
f|i!il?^6*tt-3'-0®i2 alCt-rS'-l a 

[015 4] ±»::i5crimfll$>^!iS:«t>fc**lSiN^@fl: 
^TtfS^iO. linin/NfrBld^6>l Omm/'^pTT?* 

t,^^fs.<fs:K)mmmmwa)i±\zib<Dm^^wz^< 

[0 15 5) fmmsamm^n^t. mm\zm<o 
i-e^»-e.n-5i:5^^b{)i^be>t>n-5o t>u m 
j^\zmvThmm^-^mi^^i^i^\i^ M^fi^ 

asifeSdiff^fen. ^^^t::j:T3T ^'Dii<mmMm 

-Do 

[0 15 6] iFiZ. 080^ t 2<D^lc:Ao;fe6, 

f^t^<ffi){c5lO#ltit2:*:(D^®^l 8*^e., fiiJ^S 
2 6 ^LT^SSe lC^ie.nT#fcx— rS'Sr'bi: 
Iw, J^ftffiSjiS (Ah/At) ^Sr^fe-S). 'bU 

:3«3CDfl#Tfrf5iSdiS^Sfi£€3iS<J:-^^.t5 
13, SOISOD^I^^I 3l'»g«6di&f&^S:tB 

[0 15 7] jioipicbT, i^jt 4*-e#fee.i^a 

[0 15 8] ^r:>\'mommmimmyfi{^}:.\z{h<r> 
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[0 15 9] @IS©^Si7) BI2 2fa, 

[0 16 0] ^oM^w*5ViT%^^{cJ;s^^i1Si*1^ 

[0 16 1] *#fi5lc:(i, ^^{::J:Sli!«^B^^sl^^n 
[0 16 2] (116^^8) 132 z\t;i?^^mzii^ 



[0 16 3] ^-Di^CD^j^l (Ommz. MM&^<0 
RM20a<h20b S:_hT:^lCiBU, -E-OR^I^fi 

0 a i 2 0 borBTOi, 9^i^2 7 bA^^SnT^feD, 
Sff MMW^<DPi^ 2 0 a i: 2 0 b \Z\t. ^n^nmWi2 

7 a.i)m^^n't(Dmtmjm2 8\zw^^nx^^^o 
mm2 7 at 2 7 h}mmf)^m.K>. mmmm<Dpi^ 

2 0 a i: 2 0 b CDM^i^tlfi, ^2 7 a<Dm^\Z 

tasaBOj^ffioRis 2 o a 1 2 o bossi^icjt 
isuTti-scD-e, jgi5gm:tj^mEif-2 8-es!i5rrn{i. 

[0 16 4] SC3S3«:— 5©iSnf5l#"BfTVi^i^4» 

[0 16 5] sx±wm\^rcmsme--8\zii^^x\t. 

[0 16 6] ^0)^o\zm^liimi8. 2 7a. 2 7 
ht.Mfdm2 6. mEH-2 8> W.\Z\tMm^W}-^'of3i^ 

[0 16 7] ^TCD^|fiJ^M3:milomS^^fe/&i^-^ 

mz^^tirc\^-i$'-<o0ti^miyrd!iK yu<o\z-:^ 

[0 16 8] mmz. T^-f 7.i7M^. s-ptsoi&iw 
rBiini[^^EHkUT«,i-&t>o^^, ^Tos":>tsj'2|E^ 
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[016 9] (|§M0^9) H2 4© (a) 2j:^ 

i&\^^fB2<Dmm mms^ izm^^n. ^tvetm^i 

[0 17 0] (a) (CtiViT, I a.tlh\t^ 

tl^n^li:m20t-^'— > 2at2bt*mi<h^2 

(Dh-^^-mnm^ s^^-ps^ 4\t^r:>\fp^}z\n^ 

m> s\t^'Di^(Dwmu> 9\tm^m(Dwm^ lo 
ii^mm^^ 1 iti?&i«si£AP. 1 2\mm^fvv 

18fail!im«. 3 l(3m®c*©->-XSiL 3 2J^ 

\ztm-^nfdsm.s^ 3 4}mmMmiyy>>'^ 35 

SOli'^— 

[0 17 1] XT^^U-X^CD^Sd^^^a^^^^^ir^/"^ 
1 414, 1 6 S^iUXS^P 1 7if^^m&\Z 

3\MV^^>^'^P^<^S±Ht. 1. 33X10-»Pa~l. 
3 3X10-* P at;:«fcn-5o 1 5fi^S5^^> 
/II 4<0pm\ZMK>Hn^tU a, 1 bT^ 

1 a i. 1 b t3:;^-3l?>#d^ e-;^ 0 , "tti-^noym 2 
a. 2b*ilUXilS:r'5;:i:'e^-r-5. ^ 
^L^Sj^it— la, 1 hfH\zm^:L^':>ii3\Z 

im\z^-ox^-^n^. s^S3»siga«)ifD^4tR 
tL mmsi 1 3 \t.mmmi6 (Dmrnz^-oximmm 

[0 1 7 2] ^^i(*:i?$>St-^-l a, IbttigiJO 

s^a^nso }^m\z^^i!^mmti\i. -mzu^mfm 

mtmmz^^x^^^i!}^. :^m\-iM.^^^^^'^)^ 
:/i 2^mm^G-vmm-t^^t-cmmiJt^^-^ri 

m^m/v\^zri2m<:it\z^^x^imm 
[0 17 3] mmil 8\t. ->-7.i8J3 1 tu-m3 

3, V-XSIJ3 li:U-m3 3S:ga^SSgW3 2 
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:^mx\tFig. 2 4B{;!:^-ri^'irS::5{S3<D 
W ;^<t%>3^©^8«^*lR0#ltTViS. 

[0 17 4] sfe, ^-7.-:rv-Y3^\z\mwm<mi. 
-satsn-s^^icufco '<-x>^i/— h 3 0 ©-m**, 

^S^fR^^^ 9 > J? 3 4 ©F*3Si5KfeM-r5 i "5 \Z=^—7s 

msio>^^^^^f^ ^Mmiy^>i>2A\t. — 

^nxvi-StlPIi^i::, ^SPc?&JSOTBB1SF9di]R0#ite. 

v>3 4©:^$$fi, ;5:3l^3©TW*^i^TL^Tt)^a5 
3 2di7-f-l«7.;i/-2 7{r^rc^^:tdii^Vi<t5lCU 

[0 17 5] U-H«a3 3ia7'r-H7.;k-3 5«:iil^ 
T5^Y>;'^1 4Cr)^'N®0ai^n'5o 024© (a) © 

7-f — l*7«;P-3 5fi, 01 5ic*-r«}:5ic> u — m 

3 3*«51S-B:fcRfS?^7'f-l<X;^-4 2> 

•5, Rfg|?^7-f-l<x;l--4 2lJ*ifi@!^MT?'e€Tfe 

0, u— i*i^3 3*:Sji$-a-'5fc*©A (^s^) *^2 
<sgifrte.nT450, -&©;^ia^afcffl^f5WTHiC)6tu 

4 |*)l5;5^*^lC«^cnSffe, >/N* 1 4 ©F*3^1?M 

-5. -€-ux, 5^-v>Ai4©^fc^om$nfc';-m 

3 3«, iiaea!lSS2 9lcSSBJSn, ^^t\^WSktS^ 

[0 17 6] sc»iS3a^7i^©mi o{;:drr?&^ 

0, 1 0 0'CJ;0?i5Viffla!S:ft!Pl^fc«'^»«^l-t3:- 
[0 17 7] mz. ±IBSfi£d^e.;5:'5^S©ftf^tc:^''^ 
[0 17 8] ST, a, 1 bfc:«*;?ii#y!i&$ 

n, -5^(f3dm8e)e.ni^©i^4di-h5^siK^-r-5S 

X-e©4^^^En-5c 1^4*ii^Ali, C a Fa © 

:£ic:uT35^eisi^«ad^6>i»s*^*^s. s^t^s 



(18) 



#5120 0 0-2729 9 1 
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[0 17 9] h\y. ^■Z>\i3(D^'b(Dmm^^'h^^^^ 
[0 18 0] ±\Z£s<Dm^^^^-=>rc'ii^m^4t:m 

it^'^^ftit\z. ^•oii3\zm.K)m-y^tircmk<'y^^ 
fflffli^«6d^e.#i^^i 3i::ji^iai$n-5o t<Dt 

#0SO{f?f#Tt5^Sa9i 0 . 1 inin/RFW;6^e 1 0 m 
in/^BTTf$)-5di. ■5-:3t^304''b®:*/&iSHtc:H:'<?& 

^. ^^(i3dtfl#Ttfe.nS, 02 5®j;5ll^<4 

^j-^m<^^K)^^mL^n^^t\zfs.^o ^o^©, 

1 8 0'^—7M 3 1 K:^;^*d5int>^ z. iiiim 

[0 18 1] i^S*K^i|i$&$n^i:> S0t^30MS 
(a) (Df^ti'V^^n^^'^fSMS&Sitd^ 

tJtU^^S:^^!/^ Cl^:i?> ^l^m\Zi:r>X 5^«3© 

[0 18 2] ;k\Z. m5A<D^tt<D^\ZX-Drc. 

so«3©is^#T?igafi£s*^^TVi-S)Oif, m 
wmmmk^w^i>-t^^^\zii%m^<D^hB\^T\-m 

<fc8e)jc, s-Dif 3©jia^$^®«€^=H£<'^^^ic 

[0 1 8 31 HJC:-5C)«3<&§l#W-5t2Sg©SO 

[0 18 4] aic^a-uvi, 7.!7mtmin^^'^{i\z 



34 



[0 18 5] mmmi o) 02 6«, *^§goiis6 
j^i oiCck'5)^a^s^-r:^a9;'5:»ssEn?*o, $m 

35i^!i©^M9i:S;^-5o 

[0 18 6] m2 6(Dmmv\t. m^—y- 1 e otsp 
\zmmmiK>Bivm<^y^-\^7s)]^3 s^tno^vte. 

ffi^nxiis, s cic. #^7t?- M 6 (m^m\zTt%^ 

fe. ^i^3 2^U-m3 3®MSdJ±#irr, St3 

«3 u - ma 3 dtfc#3tj;i 

[0 18 7] bd^U S^-M 6©ti^t®<T 

t)> i^«»©^»3 2^u-m3 3*t, ymo)\i- 

7 \zm^ 3 6 dl^D ^nXViS, C <OjiBK« 3 6 
?&l^itfc2: fctCitJT, ^» 3 2 - H«l 3 3 d^fF 
d t.im.\i\ mm.3 e F«3iaJlC?&i3Wc€r 

[0 18 8] l2|2 6Tf«, 3igB?S3 6tbT ^^(^ 
7 l;:KO#Jt e.tlfc*)03S:^U?S:35^^ 3 6 f± 

ii«*fcr>i^^3 2QymJ:.\Ztb^%y-7M3 1 
ttTfcJ:(/i. z:CDJ:5;i53^fiz3 6 tUT«, SI^^O 

[0 18 9] Sfc, /eSfiJfeS+C)^^^!^- h 1 OF^ft^^ 
^-f — HX;^-4 2 ^UT<^iSOU y^A 4 IC^-Tl? 

o#vte>n<55^^>/"^i 4fiy©77>5>®€:> Wj\zn 
\;xm^n^^\^<\ts^^:msii^^^-Mm\zim'r: 

[0 19 0] 1) S12 7(i> 

im\ wzi^^ms&rh-t^^itstmmnitbKi^ -5^ 
j^at* 7 o?p*ga?jcS!i«*f 1 8 srii-rPfifc^i u^^^ 

J©^^9tS^§, 
[0 19 1] 02 7©^S-C«. 3at1t7 0TS|5(C:^m 

fc. 7 (D^gMSPo&eir, ->-xia5 3 1 t u - 1« 

113 3<r>W^3 2dK-5J;5lC:^«**0):5c?^I^S5b 
ii7 \Z^'^9>^, 
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[0 19 2] mmmi 2) ^2 

[0 19 3] l22 8CD^«Tt4, y^>i>37it. ^— 
^tu ^^f^a^7dt7^>e^3 7lC@5£$ 

<ii, 02 9 fc^-r ck 5 1^, ^D-X 3 8 

[0 19 4] ^fe, 02 8, 2 9-!?(i. M®:#1 SOv- 
-XSP 3 1 7 3 7 {C@5t$nT(/iS*l, 02 4 
A©<fc5IC, ^feS*#l 8®5'-X«P3 1 t.mm3 2, 
U - 3 3 (^-^?£*Sl^t3 AtlT, 'J - HIS 3 3 O 
^^5^-\'>A3 lCD^'\mOfflUTt>J:Vi. 

[0 19 5] £Ui, :ifeTO|lil©^lilC*<.iTl^tUT 

[0 19 6] ^^.l::, -5t3lS©igf»{C#^^«M®fct) 
- Y^^(D>^^ffi 5 0 CCOTt^SffcBtc: < S J; 

[0 19 7] £U:Si^U;tcJ:5lC, *iei©^^9~l 2 

[0 19 8] *^§ai;iJ;s:7y'fb^so«it:^iro 

liTgi^T-So 01 6~2 9\Z5nVtci^'0fi^^^^^ 

aSffi^rT'S. -&:3a3F*3i::7y'fbiai^2:An'§)o t 
[0 19 9] il®c^^(Da»^i&{-J:0li3^S^^ 
[0 2 0 0] ^^-t;. m*«^§§<tbTJi, Ta->-7. 

[0 2 0 1] ^g|?fc{^<i:'l>m^bds^$n;t;ie.(i. 
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[0 2 0 2] £iT> mm\zm^^-B3m'^^^'moM 
5. 

[0 2 0 3] d^bT, ::^cnMtfJ%H4{::ffinfc7y'ft: 

[0204] 

itJ^S^T^ Z. t^i-c^S, 
[0 2 0 5] :*:5l^lC«fcru5, iSSfigS^ii'&M 

[0 2 0 6] Hf-. *^l9l::J:n}fia^^i§<^W:X14 

il? [0®(Dffi^S£?g] 

[01] €fel5«)J^^MS®^^cw»f®0-e*'5o 
[02] iSadfi^oitS^^^s^tWfe'S. 
[03] sijcDfifefecDiSs^^s«)^5W»fffla-e* 

So 

[04] l^|sKDltJajisdi6©S^i:ilSc^M^^5^'^0 

[05] (a) m^-mm'¥<^mm>mm<Dm^t 

ATtmmt<D^%^. (c) m-tmra^fcooms^ 

[06] ms^tATtnmt<Dm^t:^-rm^$>^o 
[07] jgSfi)cfi3is*sii?-r'i)fc«e)CD^0-efc'5. 
[08] mm&tmmL<Dmmt:^'tm^3b^o 

[09] @?S[|fS0fie^€r^-r^C0T*«. 
[010] 5=-f7.^7tcJ;0±T>&iti:We>n:/S:ltii§5:ffi''i 

[011] agg«*UStUT0||ft®c*0-WSr^-t^ 

0T?$)'i.o 

4ff [012] ^ 6.nS®^tliS&<h bTO^« 

[01 3] Sj&S*#07-f — C)«ei€r^"r^»9 

[014] moWiMMo -y-i— i«x;w-©^Sr^t^ 
^»f®0-e*-5. 

[015] 2tt5iq9CDjfe®c*©7 -f - H7.;P- 
tmfi5OT0T$.?.o 
[016] 2t:f|^oi^o?^fiilc:«k'5iSftfi£^S® 

i2; [017] ^%^<r> 1 J: <&ifgSfil&^SO 
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[0181 2^^§g0S<j0^o^^i-<kSiiSftjS;^a 
^m<D^^:mmt^ (b) 

[02 1] 2^^^C9SiJCD^©?^^lCj;-5i^St)5!K:^« 
[02 2] *^OSlJ<D|^<DJgSilCiSi@Sfi)oS^ 
[02 3] 2f:^?gcDSijcr)||fiS©)^^ir«J:*^Sf£:^M 
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[EI2 4] (a) :^n^(Dmom(Dmm\Z^^^^ 
[|2!2 5] :^^?10SiJ<D^®J^^lca:SigSfife^e 

[1112 7] 2tc^^0[)SiJCD|QS®J^^(Ci'5iea^Mm 

[132 9] 2^^^C5gijco^®J^^t::J:Si^SJi£M© 



[Sll] 



[B12] 



[04] 







SL 
(a) 







mi 53 



[0163 

la 
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[019] 
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